, and I -was accomplished by suppressed conductimetric ion chromatography (IC).
INTRODUCTION
Ion chromatography (IC) is one of the simplest and most effective techniques to determine both anions and cations owing to its high sensitivity, rapidity and ease of operation [1] [2] [3] .
The presence of ligand in the composition of mobile phase and its effect on the resolution has been reported by several authors [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] .
It has been reported that the inclusion of EDTA in the mobile phase yields increased resolution and peak symmetry 10 .
The first objective of the present work to contribute more information about the effects of added N-{[(ethylamino) thioxomethyl] hydrazine carbonylmethyl} trimethy ammonium chloride (ETHTC) on the optimization, sensitivity and detection limits of some inorganic anions by suppressed ion chromatography determination and their separation in the presence of ETHTC. Roselle (Hibiscus sabdariffa L.), an annual shrub, is commonly used to make jellies, jams, and beverages. The brilliant red color and unique flavor make it a valuable food product.
Nowadays, a great interest exists in the crop of Roselle due to the high antioxidant properties of the flowers calyxes. Which have been extensively evaluated [18] [19] [20] [21] [22] . Also the nutritional composition (proximate composition, amino acids, fibre and minerals) of Roselle has been reported 23 .
Because of the importance of Roselle it was planned to study and contribute more information on the simultaneous determination of inorganic anions in Roselle as the second objective since no attention has been paid for the separation and determination of inorganic ions in Roselle. (Hibiscus sabdariffa L.)
EXPERIMENTAL

Apparatus
In this study analysis and data collection were performed by LC Solution software using a HIC-20A SUPER ion chromatograph purchased from shimadzu consisting of an LC-20 AD sp liquid delivery pump, a DGU-20 A, Degasser, Rheodyne (77251) injection valve with a 20 mL sample loop, CTO-20 AC sp column oven, CDD-10 A sp conductivity detector, and SCL -10 A sp system controller. The anion exchange column (Shim-pack IC-SA 2-250 mmL X 4.0 mm ID PEEK). The column oven was maintained at 30°C.
2-2 Reagents:
All the inorganic anions in this study were of analytical reagents and were purchased from BDH chemical poole England. N-{[(ethylamino) thioxomethyl] hydrazine carbonylmethyl} trimethyl ammonium chloride (ETHTC) was prepared as reported earlier 27 . Double distilled deionized water was filtered through 0.2mm whatman membrane. All standard solution eluents and reagents were prepared in double distilled deionzed water and filtered through 0.2mm whatman membrane filter.
Sample preparation
20g of Roselle (Hibiscus sabdariffa L.) was plased in a flask containing 70 ml double distilled dionized water. The mixture was heated at different temperature (60, 70, 80 and 90°C) for 5, 10, 15, 20, 25 and 30 minutes. After cooling the solution was filtered through 0.2mm whatman membrane filter and then the filtered solution was transferred to 100 ml flask and double distilled deionized water added to the mark. This sample solution was injected into the ion chromatograph. This sample was run ten times.
The optimum conditions
The optimum analytical conditions have been established in this method in order to separate, and determine eight inorganic anion simultaneously using isocratic method with 1.8 mM potassium carbonate and 12 mM potassium bicarbonate at pH 9.24, flow rate 1ml/min and at 30°C the data obtained was compared with the eluent solution containing 0.0125 mM ETHTC in addition to the above mentioned eluent at pH 9.25 and flow rate 1 ml/min.
RESULTS AND DISCUSSION
Effect of concentration of potassium carbonate on retention volumes VR of mono and divalent anions.
The effect of concentration of potassium carbonate in the eluent on the retention volumes of mono and divalent anion F , and I -was investigated for the simultaneous separation of these anions. ,SO [2] [3] [4] , and I -while it is slightly decrased for F -, Cl -and NO -2 , with increasing the concentration of potassium carbonate, also the shortest retention volumes was obtained with the concentration of 1.75 mM potassium carbonate for and HPO [2] [3] [4] appeared at the concentration of 1.8 mM potassium carbonate. The solution of this overlap will be discuss in the ETHTC effect section.
The effect of flow rate of eluent on retention behavior of mono and divalent anions
Several flow rate values ranging from (0.45 -1 ml/min) were used in this study in order to achieve optimum resolution time. and I -and it gave more repeatability than other flow rate studied, in addition the separation at flow rate 1 ml/min revealed that there are overlap between NO -3 and HPO [2] [3] [4] ,section 3.5 will discuss the solution of this problem.
Effect of pH of eluent on retention behavior of mono and divalent anions
In this study different pH values were examined ranging from (8.99 -9.24) In order to get a good and fast separation. Fig 3 and table 2 shows the relationship between the pH of eluent and the retention volumes of the mono and divalent anions. The data obtained indicates that the retention volumes of the anions under investigation decreased with increasing the pH of the eluent. Also the results revealed that the most efficient separation of inorganic anions under studies (except NO -3 and HPO [2] [3] [4] ) was obtained with the pH 9.24. The solution of the overlap between NO -3 and HPO [2] [3] [4] will be discuss in section 3.5.
The effect of column temperature
The effects of column temperature and eluent strength on the retention volumes of analytes are shown in fig 4a, 4b and 24 we observed that the process of selection of temperature and eluent strength is very easy. In 
The effect of ETHTC on retention volume VR and sensitivity
The addition of ETHTC to the eluent was carried out to improve Peak resolution between inorganic anions under investigation. Different concentration of ETHTC (0.0120 , 0.0125 and 0.013 mM) where added to 1.8 mM K 2 CO 3 + 12 mM KHCO 3 mobile phase in an attempt to effect the retention of inorganic anion under study. These results were compared to those obtained with the same column but without the addition of ETHTC. and HPO [2] [3] [4] has been solved and the concentration of 0.0125 mM ETHTC gaves the shortest retention volumes. On comparing our results with data of Lamb et al 4 , Pera et al 25 and Kumar et al 26 , SO [2] [3] [4] and I -using 1.8 mM K 2 CO 3 + 12 mM KHCO 3 + 5% ACN and 1.8 mM K 2 CO 3 + 12 mM KHCO 3 + 0.05 mM 18 -crown -6 as eluent respectively, the results revealed that the time of separation is 12.126 and 11.517 respectively. This means that the results obtained by both two papers 14, 28 and recent work, the use of 18-crown -6 gives better results than use of ACN and ETHTC as a composition of eluent but the use of ETHTC gives better results than the use of ACN as a composition of eluent.
Figs (6) and (7) shows the simultaneous separation of inorganic anions before and after adding ETHTC to the eluent while Fig.(8) shows the sensitivity of before and after adding ETHTC.
In conclusion the presence o ETHTC increase the sensitivity and decrease the retention time from 14.373 to 12.21 minutes. The detection limit (S/N = 3) for eight inorganic anions ore given in table (4). The detection limit obtained by using the mixture of 1.8 mM K 2 CO 3 + 12 mM KHCO 3 + 0.0125 mM ETHTC, pH 9.25 are lower several time than those obtained by using 1.8 mM K 2 CO 3 +12 mM KHCO 3 , pH 9.24. Table ( 
Application
From our acquaintance in the literatures, it has been appeared that there is no study in ion chromatography take up the point of separation and determination of inorganic anions in Roselle (Hibiscus sabdariffa L.) by using ion chromatographic technique. Therefore, the new established method by using the mobile phase consisting of 1.8 mM Potassium carbonate + 12 mM Potassium hydrogen carbonate + 0.0125 mM ETHTC has been successfully applied to the separation and determination of inorganic anions in Roselle (Hibiscus sabdariffa L.) . Table ( and I -) and it was appeared at different temperature and different time, , Cl -and HPO [2] [3] [4] appeared at 60°C at the heating time of 10, 20 and 30 minutes respectively and only appeared at 70°C for a heating time 15 minutes, while I -and NO -3 appeared at 80°C at 5 and 10 minutes respectively in addition the results shows the absence of NO -2 and Br -at variant temperature for variant heating time under our study, probably their concentration in sample were below the limit of detection of the present method. Also the results revealed that the amount of extraction increased with increasing the temperature from 60 to 90°C and also the heating time from 5 to 30 minutes. So, it can be concluded that the most suitable temperature and heating time is 90°C and 30 minutes.
In addition, the results shows the relative standard deviation (RSD%) below 1.62%. Five ion chromatographic parameters optimized include concentration of both K 2 CO 3 and ETHTC in the eluent, temperature of the eluent, flow rate of the eluent and pH of the eluent.
The analytical method proposed showed a high sensitivity and reproducibility and has the advantage of allowing quantitation of the main mono and divalent inorganic anion. The resulting analysis time was 12.21 minutes and the relative standard deviation (RSD%) below 1.62%. The suggested method may be adapted to the separation and determination of main inorganic anions in other food samples.
